Endothelins as cardiovascular peptides.
The normal functional state of the vasculature and the events leading to the development of significant arterial disease involve the interaction of important vasoactive substances, which play important modulating or initiating roles in the development of hypertension and arteriosclerosis. Three endothelins have now been identified, of which ET-1 is the best characterized. ET-1 is produced by epithelial, mesangial, neuronal and glial, and liver cells, and is the most potent vasoconstrictor yet found. Each endothelin is derived from a different gene on separate chromosomes, and each binds to at least 2 types of receptor. The plasma half-life of ET-1 is about 7 min, and this provides a rapid mechanism for adjusting vascular resistance or blood pressure. The actions of endothelin are mediated through several pathways of postreceptor signaling, including activation of the mitogen-activated protein kinase cascade, which give rise to its growth-stimulating properties. Secretion of ET-1 from cultured endothelial cells is stimulated by a wide range of substances, and is inhibited by some prostaglandins. Endothelin in turn stimulates secretion of nitric oxide, arginine vasopressin and atrial natriuretic peptide, and participates in the hormonal control of salt and water balance. Hypoxia and ischemia augment ET-1 secretion, as does insulin, and this could play a role in the accelerated vascular disease of diabetes. ET-1 also causes bronchoconstriction and has been implicated in the development of acute asthma, primary pulmonary hypertension and pulmonary fibrosis. Its role in hypertension is still debatable, though most of the manifestations of congestive heart failure can theoretically be explained by the actions of ET-1. Endothelin also has extensive renovascular and parenchymal effects in the kidney. It is hoped that a fuller understanding of the role of endothelins in normal or pathologic vasculature will lead to effective therapy based on antagonism or augmentation of specific functions.